A long outstanding problem is the resolution of the full potential of hematopoietic precursors.
Introduction
The study of blood cell formation has for many years spearheaded the investigation of adult stem cells. In the bone marrow an enigmatic, self-renewing, and rare hematopoietic stem cell (HSC) population gives rise to all blood cell lineages 1 . Traditionally, the study of hematopoietic stem and progenitor cells has profited from the relative ease of transplanting small amounts of stem cells into lethally irradiated recipients. Usage of mouse transplantion models enables the in vivo long-term qualitative and quantitative analysis of hematopoietic lineage determination 2 . The CD45/Ly5 congenic strains constitute the most widely adopted transplantion mouse model for tracking lineage output in peripheral blood 3 . However, the Ly5 antigen is expressed exclusively on nucleated cells, precluding the evaluation of donorderived contribution to the erythrocytic and thrombocytic lineages. Several other transplant models are available that take advantage of naturally occurring isoforms (eg. Hbb . However, these methods have proved to be unsuitable or relatively inefficient in assessing erythroid output due to an absence of expression in mature RBCs or laborious methods of detection.
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The vertebrate-specific miR-144/451 cluster, encoding miR-144 and miR-451, regulates erythroid development, homeostasis and susceptibility to oxidative stress [9] [10] [11] . The maturation and accumulation of miR-451 is mediated by a unique biogenesis pathway that is strictly dependent upon Ago2's endonuclease activity [12] [13] [14] . Here we report a novel erythroid reporter allele based on the miR-144/451 non-coding RNA locus.
Methods

Flow cytometry
Cells were stained and analyzed and/or sorted using FACSCanto⎢ or FACSAria⎢ cytometers (BD) as described [15] [16] [17] [18] [19] [20] [21] [22] [23] . (Fig. 1A, Fig. S1 ). The insertion of the cassette disrupted expression of both miR-144 and miR-451 from the locus (Fig. S1) lymphoid-and GM-committed precursors in the bone marrow, as well as in developing T-cell progenitors in the thymus (Fig. S4 ). Instead, we could detect minor reporter expression in the common myeloid precursor (CMP) and pre-megakaryocyte-erythrocyte precursor (PreMegE) populations ( Fig. 1B and 1C) . Notably, as cells committed to the erythroid lineage by proceeding through PreMegE, PreCFU-E and finally CFU-E stages, a dramatic increase in eGFP expression from ~9% to ~93% of the population was seen (Fig. 1C) . On the contrary, the low level of eGFP expression at the PreMegE stage was completely extinguished as cells differentiated further into megakaryocytic progenitors (MkP) (Fig. 1D ). The strong reporter expression observed at the CFU-E stage was fully maintained as cells went through terminal erythroid differentiation in the bone marrow (Fig. 1E ). Finally, we bled the mice and examined the peripheral blood for traces of eGFP. In agreement with the absence of reporter expression in the megakaryocytic precursors, also fully differentiated platelets were GFPnegative ( Fig. 1F) . Astoundingly, when examining mature erythrocytes in the peripheral blood we found that all cells (>99%) were GFP-positive ( Fig. 1G and 1H ). Fig. 2A and 2B ). (Fig. 2D) . Remarkably, analysis of peripheral blood in four independent experiments revealed a near-perfect linear correlation (r 2 > 0.9) between the relative contribution of leukocytes, as measured by Ly5.2 chimerism, and GFP-positive RBCs (Fig. 2E) . The two parameters are directly proportional as the slopes approximate a value of 1 in each experiment (Fig. 2E) . Hence, the relative fraction of GFP-erythrocytes can be used as a novel direct measure of the HSC output in the erythroid lineage.
In represents a novel quantitative in vivo erythroid lineage assay that will be a valuable tool in the study of blood formation and hematopoietic stem and progenitor cell heterogeneity.
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